Abstract. Experiments in which chloroplasts were washed with tris and tricine buffers at different pH's indicated that the non-protonated (uncharged) form of tris wais inhibitory to the Hill reaction while the protonated form of tris and the zwitterionic forms of tricine were non-inhibitory. Buffers analogous to tris and tricine gave similar results. Photoreduction of NA,DP could be restored to the inhibited chloroplasts by adding the reduced forms of p-hydroquinone, p-aminophenol, p-phenylenediamine, benzidine, semicarbazide, and dihydroxydiphenyl, all of which donated electrons to photosystem II. Photoreduction of ferricyanide was shown with those donor systems (benzidine and semicarbazide) which did not react chemically with ferricyanide. Photophosphorylation was also restored with all of the electron donors except semiearbazide.
We previously reported that washing chloroplasts with 0.8 M tris, pH 8.0, inhibited the Hill reaction by blockin.g electron transport between water and PS2 (5). In the present paper, we have examined the inhibitory action of tris further by comparing the effects of washing treatments with tris and tricine at different pH's and by examining the inhibitory effects of another pair of buffers analogous to tris and tricine. The results indicate -that the unionized form of tris or the tris analog is inhibitory in the wash treatment while the charged species are noninhibitory.
Our previous work ( 5) with the tris-washed chloroplasts showed that artificial electron donor compounds could donate electronis to the oxidizing side of PS2. The classical electron donor svstems which donated electrons between PS2 and PS1 with DCMU-inhibited chloroplasts coukl also donate electrons prior to PS2 with tris-washed chloroplasts, but some electron donors, e.g., low concentration,s of phenylenediamine (5) or hydroquinone (6), donated electrons only to the oxidizing side of PS2. Electron transport from these latter donors was strongly inhibited by DCMU. In the presen-t paper, we report several additional electron donor compounds which are specific in donating electrons to PS2. 
Results and Discussion
Inhibition1. Inhibition of the Hill reaction bv washing chloroplasts with tris buffers has been tested with various grades of tris from once recrystallized to 3 times recrystallized. All gave the same results which strengthens 'the contention that the inhibition was due to the action of tris rather than to an impurity in the tris. Complete (87) -HQ,-Asc. Aminophenol acts as a relatively good electron donor for the photoreduction of NADP even in the absence of ascorbate, probably because the oxidized form is a relatively poor electron acceptor for the Hill reaction. With hydroquinone, which is a good electron donor in the reduced form and a good electron acceptor in the oxidized form, the photoreduction of NADP in the absence of ascorbate starts at a reasona(ble rate but falls off sharply as the quinone, oxidized during electron donation, begins to compete ith NADP as the electron acceptor.
The Hill reaction with ferricyanide as the electron acceptor for tris-washed chloroplasts is shown in Fig. 5 with benzidine and semicarbazide as the electron donors. The reaction medium for the ferricyanide reaction was changed from 15 mm tris and 4 mm KPO, to 50 m-m KPO4 (other components and the pH remaining the same) because semicarbazide, for unknown reasons, did not support the photoreduction of ferricyanide in the standard reaction medium (although it did support the photoreduction of NADP). Benzidine served as an electron donor for ferricyanide equally well in either reaction medium. Benzidine and semicarbazide could be used as electron donors for ferricyanide because their reduction potentials are sufficiently positive that the reduced forms do not react appreciably with ferricyanide. Also, these compounds give reasonably good rates of photoreduction in the absence of ascorbate which would have reacted directly with the ferricyanide. Fluorescence yield measuremiients were also used previously (5) to indicate electron donation to PS2. to a similal-r block althotnglh the nmagnitude of the effect suggests that hydroxylanmine may be donating electroils to PS2 as well.
Photophlosphorylationi. All of the electron doinors tested sul)ported photophosphorylation (see table I) \ith the exception of the semicarbazide, which may 
